Introduction
A quick tour through an average U.S. hospital gives pause to anyone with even a rudimentary concern for environmental issues. To a careful observer, the typical U.S. hospital presents an array of challenges to the health of ecosystems. For example, hospitals consume vast quantities of natural resources. The most obvious of these are fossil fuels, which form the basic building blocks of the industrialized medical care industry. Aside from the worry that our healthcare systems are technologically and functionally dependent upon nonrenewable, relatively scarce, and politically volatile resources, our heavy reliance on fossil fuels has important ill effects, including unfavorable health outcomes for humans. For example, the combustion of fossil fuels is the driving force behind global warming, which will likely result in increasing heat-related mortality and morbidity and may contribute to the spread and resurgence of infectious diseases around the world. 1 Also, the combustion of coal and oil releases pollutants such as sulfur oxides, nitrogen oxides, and ground-level ozone that contribute to various respiratory ailments. 2 In addition to being energy intensive, the modern hospital uses a great deal of water, wood, paper, metals, minerals, plastics, chemicals, food, and land.
Hospitals and other healthcare facilities also produce an enormous amount of waste, some of which is hazardous. Although the United States has established mechanisms for the safe handling and storage of biological, chemical, and radioactive waste, this is nevertheless material that has and will continue to have notable ecological impacts. Most biological and chemical wastes, for example, are currently disposed of by burning at high temperatures. Although the amount of waste is greatly reduced in volume through the burning process, the remaining toxic ash is potentially hazardous due to the presence of heavy metals such as chromium, mercury, and lead, which are not destroyed by the combustion process. Beyond this, the burning process itself creates toxic hazards, most notably the emission of particulates and dioxins. 3 Connections between healthcare and the environment have remained largely unstudied and few methodologies have been applied toward assessing the environmental impacts of healthcare. One possible approach, and the one we experiment with here, is known as life cycle analysis (LCA). 4 An LCA -or "cradle to grave" approach -traces a full gamut of ecological impacts, beginning with the extraction of a natural resource from the earth, followed by the stages of processing, manufacturing, transporting, and finally the disposal of the finished product.
In this paper, we attempt an "ethical LCA" of a common hospital item: latex gloves. We study latex gloves because they are among the most widely used items in a healthcare setting, and because it seems at first glance that their environmental impact is minimal and far outweighed by their usefulness in barring the transmission of infection between patient and healthcare worker. Our purpose is to show how the use of latex gloves in U.S. hospitals affects biological and human communities locally and on the other side of the world. The larger goal is to explore how the raw material base needed to support U.S. healthcare ties health professionals and health consumers into a network of global ecological considerations.
A Brief History of Latex
The story of latex gloves begins in the trunk of a rubber tree. Latex is a milky fluid produced by the cells of various seed plants, the commonest of which (for rubber purposes) is Hevea brasiliensis, known for its quality latex and its exceptionally high yield. 5 Although over 1,000 species of plants produce latex, the Hevea tree yields 99% of the world's commercial latex. 6 The wild Hevea tree, native to the climax stage of the Amazon habitat in northern South America, in particular Brazil, succumbed to the South American leaf blight (Mycrocyclus ulei ) as early as 1907. 7 To this day, yields from Brazilian rubber trees are low because the trees continue to suffer from this disease. Brazil's domination of the world rubber market thus ended around the turn of the century. While Brazilian rubber had been harvested from wild trees scattered throughout the forest, rubber prospectors began shifting their attention toward large rubber plantations where production could be made more efficient and, in turn, more profitable. Southeast Asia turned out to have the most suitable climate and soil for growing rubber trees. The world's supply of natural rubber now comes mainly from Malaysia, Thailand, Nigeria, and Indonesia, with smaller quantities originating in Guatemala, Sri Lanka, and Liberia.
The two commodities, natural rubber and latex, are derived from the same source -rubber occurs as an ingredient within latex. What is harvested from the rubber tree is raw latex, which is either sold as latex or processed into natural rubber. Approximately 10 to 20% of the latex harvested from trees is shipped as latex, while the rest is processed into other forms of natural rubber. Raw latex contains dry rubber (30-35%), water (60%), proteins, carbohydrates, inorganics, and neutral glycolipids and phospholipids. 8 Before being shipped in large barrels to manufacturing sites, rubber goes through an initial phase of processing called vulcanization -developed in the 1830s by American inventor Charles Goodyear -where sulfur and high temperatures chemically stabilize the material, preventing it from melting and sticking when warm.
The world rubber market expands beyond natural rubber and latex products to include synthetic rubber, manufactured from a base of petroleum derivatives, and even synthetic latex, a water emulsion of a synthetic rubber. Although some of the gloves found in an average hospital are made from synthetic materials, here we are only interested in those gloves made from natural latex, which in 1997 accounted for the majority of gloves used in healthcare settings. A similar global ecological analysis of gloves made from vinyl and other synthetic materials would also be useful and quite timely since many hospitals are moving away from latex gloves because of a problem with latex allergies (a topic we touch on briefly in a later section of this paper).
Glove Use
We could find no data that trace an increase in latex glove consumption in medical settings; nevertheless, it is safe to assume that glove use has been increasing steadily and rapidly over the past several decades. The use of gloves in medical settings began in the early part of the twentieth century, mainly to protect medical personnel from harsh disinfecting solutions. At that time, gloves were thick and awkward, made to withstand repeated use. It was not until the 1960s that the use of disposable gloves became widespread in U.S. medical care. With the advent of AIDS and the Centers for Disease Control and Prevention's guidelines for universal precautions, glove use in the United States has continued to escalate to unprecedented levels. One assessment of current glove use among medical personnel estimates an average use of 6 to 10 pairs per day per person.
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Latex gloves are a ubiquitous item in a hospital, indeed, in almost any medical setting. Our own 324-bed hospital buys approximately 20,000 units (a unit is one box of 100 ambidextrous gloves) of latex examination gloves each year at a price, in the summer of 1997, of $4.49 per unit. We average at least 2 million latex gloves a year, for a relatively cheap price. In 1994, 6,374 hospitals -with a total of 1,128,066 beds -were registered with the American Hospital Association (AHA). Assuming that our hospital's use of gloves is comparable to other facilities, we estimate an approximate total glove use in U.S. hospitals of 128 million units or almost 13 billion gloves per year (roughly two gloves for each human being alive on earth). This is, of course, a very rough estimate. Use is likely to vary from one hospital to the next depending on purchasing and utilization patterns, on infection control policies, and on which services and procedures are offered. Hospitals are only one part of a larger network of healthcare facilities. Gloves are used in blood collection centers, nursing homes, community clinics, research labs, ambulances, and so on. Of course, gloves have many nonmedical uses as well. And latex, for its part, is found in many healthcare products other than gloves, for instance, in bandages and tubing.
It is likely that the number of gloves produced and sold each year throughout the world will continue to rise. Utilization of gloves in medical care is a hallmark of the advanced allopathic medicine practiced in rich, industrialized parts of the world, best epitomized by the United States. This model of healthcare is rapidly spreading throughout the world, largely to the enclaves of wealth within developing nations, but also into basic clinics everywhere that desperately seek to improve public health on a shoestring budget.
Ecological Impacts
Some natural materials on which modern medicine depends (e.g., oil, coal, tin, and nickel) are relatively scarce: supplies are finite and regeneration takes hundreds of thousands of yearsthe category of materials referred to as "nonrenewable." Latex does not appear to be scarce in this sense. The availability of latex is limited only by the ability of trees to yield certain quantities of natural rubber, as well as on how much land and labor are invested in its production, given the biological limitations (climate and soil conditions) of Hevea brasiliensis.
Still, keeping the world supplied with rubber products carries an ecological cost. Forest land in Malaysia and other
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countries in the Pacific Rim is rapidly being converted into agricultural land for plantation purposes. The harmful effects of extensive deforestation reverberate throughout local ecosystems. For example, in Malaysia, one of the top rubber producing countries, agricultural farming practices on steep countryside slopes (50.4% of the country has steep land) have created a perilous ecological situation: loss of soil to erosion exceeds 125 metric tons of soil per hectare (50.6 metric tons per acre) per year in the Cameron-Highlands catchment area. 10 This is a striking figure compared to the U.S. standard for soil loss acceptability: 5 million tons per acre per year. Soil loss has not only affected farming but has also resulted in the extensive siltation of an important hydro-electric dam downstream from the catchment area, shortening the dam's life span by one-third. Drinking water quality has also been affected in this area. Loss of forest reserves in surrounding areas is also thought to have precipitated a 1°to 2°C increase in daily local temperatures.
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Another point of potential ecological impact is the use of chemicals at various stages in the production of latex products. Certain compounds of specific chemicals are used to enhance the sustained yield of rubber trees: 2,4-dichlorophenoxyacetic acid (2,4-D); alpha-naphthalene acetic acid; methoxine; 2,4,5-trichlorophenoxyacetic acid; 4-chlorophenoxyacetic acid; and methyl -2 -chloro -4 -phenoxyacetic. 12 These chemicals are mixed with a palm oil emulsion and then painted on the bark of a rubber tree. The result is an increase in latex yield between 100% and 200%. 13 Yet pesticides can be damaging to ecosystems; although meant for a particular crop, chemical compounds tend to disperse, particularly in the presence of water (e.g., precipitation or irrigation), thus extending ecological impacts far beyond the targeted area. Pesticide use, much like extensive deforestation, may offer an impressive short-term gain, at an incalculable long-term cost.
The use of (mainly U.S.-produced) pesticides and herbicides in third world countries also poses a well-documented human health hazard, particularly to workers who apply the chemicals and who are not trained to handle toxic chemicals or made aware of the potential danger.
14 Protective clothing and appropriate eye protection are highly recommended, yet these supplies are expensive and often not provided to low-paid workers.
In the case of gloves, more chemicals are added to the liquid latex right before the molds of the gloves are dipped: an accelerator, an antioxidant, an activator, a vulcanizing agent, a stabilizer, and a pigment. 15 Many gloves are also powdered before they are boxed for shipping. In addition to the deliberate application of various chemicals to increase yields and produce the final glove, the manufacturing of rubber has hazardous chemical side-effects. According to the Environmental Protection Agency's Toxic Release Inventory for 1996, the rubber industry had one of the worst toxic release inventories, particularly in its emissions of air pollutants, following closely behind the chemical, primary metal, paper, and transportation equipment industries. 16 One of the less obvious, but perhaps most widely distributed impacts of latex glove production comes in the transportation of latex and latex products. Large amounts of energy are expended to bring a glove from its site of origin to its intended destination in any one of the 6,374 registered AHA hospitals in the United Statesenergy that comes at the cost of global climatic disruption, air pollution, oceanic oil spills, habitat destruction, and loss of arable land (not only from the extraction of fossil fuels, but also from paving highways, airports, gas stations, and other infrastructure needed to support the mass movement of goods).
Toward the Grave
Once the gloves arrive at the hospital, probably by truck and neatly packaged in several layers of cardboard boxes, they will be placed in a supply room. Hospital supply departments are stocked with tremendous quantities of packages and containers, each serving a one-time function of holding a product (e.g., gloves, tubing, bandages, baby bottles, and catheters) in place. Once the gloves are used and the box emptied, it is unlikely that this box will make its way to the recycling center. The box, made from harvested trees and manufactured at paper mills, simply adds to the waste stream. Most likely, each glove will play a short and uneventful role in the ongoing drama of the hospital. After brief use -perhaps a quick 2 minutes for drawing a blood sample or starting an IV linethe glove will be taken off and thrown into the bio-hazardous waste container. The journey from cradle to grave continues.
The more a society consumes, the more waste generated, a simple equation that holds equally true for healthcare, a sector that has seen enormous growth over the past decade. Most of us ignore the "landfill crisis," the fact that landfill space is shrinking while the quantity of waste generation by municipalities continues to expand. In 1991, for example, municipal solid waste generation was 281 million tons, whereas in 1995 municipal solid waste grew to 327 million tons. 17 Where a glove finally ends up depends on how it is used within the hospital setting. If a glove is simply donned and then removed (perhaps a nurse or doctor intended to enter a patient's room but was called away), it will likely be disposed of with regular, nonhazardous trash. If so, it will take a fairly direct route (along with its original box) into a trash bag, through hospital environmental services, to a truck, and finally to the municipal landfill, where it will eventually begin to decompose. Alternatively, the glove might actually be worn, and perhaps contaminated with body fluids, but unintentionally thrown away into a common garbage container.
More likely, the glove will end up being used in contact with a patient's blood or other bodily fluids and will be disposed of "properly." Contact with body fluids or blood-borne pathogens renders gloves (or anything else) infectious. In this case, disposal in red plastic bags with the international biohazard symbol printed on the bag or container is required. "Red bag waste" must be rendered noninfectious according to certain prescribed methods before disposal into a landfill. Three methods, incineration, autoclaving, and microwaving -each of which uses extremely high temperatures to destroy microbiological pathogens -currently meet federal standards.
Incineration, which involves the combustion of waste at temperatures above 1,800°F, is currently the most common treatment option. Incineration reduces the volume of trash by approximately 90%, leaving a smaller amount of "bottom ash" (the residue that collects in the bottom of the burning chamber of an incinerator) and "fly ash" (fine particles of ash in the flue gases). Heavy metals (chromium, lead, cadmium, and mercury) are prone to survive the intense heat of a combustion chamber, leaving bottom ash with higher concentrations of toxicity. When bottom ash is dumped into landfills (it is considered "special waste," but still allowed in the landfill), toxic substances can leach into groundwater systems by percolating through the soil.
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Once special waste has been shipped to the landfill, the landfill becomes responsible for testing the waste for pathogens (which may have survived the heat) or for toxic chemicals. Landfills that do not operate within standards specified by EPA and state regulatory laws, or that are unsure as to whether they must comply, risk harm to ecological systems such as soil and ground water, as well as social systems -humans who cultivate the land or drink the local water. Leachate, a liquid produced by precipitation coming in contact with waste and infiltrating through landfills, seeps through the sides and bottoms of the landfill. Leachate can affect local groundwater systems and various well water systems. This is particularly problematic in rural areas, abundant in the Midwest, where humans depend on well water. More often than not, these wells have not been tested for contaminants. Soils and groundwater may remain contaminated for years, depending on the toxicity and hazardous effects of chemicals leached from a landfill. Contaminated water not only affects humans but can profoundly alter ecosystems, suggesting again a complex and wide-ranging web of reverberations.
Incinerators discharge particulate matter, hydrochloric acid, carbon monoxide, and dioxins into the air. As of 1995 there were over 3,700 operating medical waste incinerators in the United States. American hospitals produce more than 70% of the 3.4 million tons of medical waste and 2.5 million tons of solid waste each year (15% of the 2.5 million tons of solid waste is considered infectious). 18 Whether dioxins are emitted from smokestacks depends largely on the burning temperature of the incinerator: older incinerators that do not reach the desired combustion temperatures of 1,800°F are the worst polluters.
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Human Impacts
Although no rubber trees are grown in the United States, it is the world's largest consumer of rubber products, followed (not very closely) by Germany, France, Italy, and Canada. 20 The extraction of rubber from developing countries by foreign industry has a long-standing and disquieting history. Although the conditions are perhaps different now, a pattern of colonization persists: the industrialized nations of the world, represented by a handful of multinational corporations, use the natural and human resources of developing countries to support their own affluent and consumptive lifestyles.
The flow of latex from South to North is one aspect of a more general flow of natural-resource-based commodities from developing to industrialized nations, a system with many advantages for the North and few for the South. As raw materials leave their country of origin, so too does the value that has been added by processing and manufacturing the resource. Often developing countries are impoverished to the point that they have little negotiating power in determining the price of exports; nor do they have the luxury of worrying about the longterm damages caused by the extensive exploitation of their natural environment. More often than not, the people in a developing nation who benefit from the sale of a natural resource are not the same people who bear the burden of subsistence wages and lost farmland.
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Many foreign-based rubber companies have their manufacturing plants near rubber tree plantations. U.S.-based companies, too, have opted to locate close to the natural resource since they have the advantage of inexpensive labor, few if any environmental regulations, and corporate tax breaks. Multinational corporations may pay as much as $8 an hour to a worker making gloves in the U.S., while foreign labor may be as little as $8 a day. In Malaysia, for example, a vast majority of rubber plantations are privately owned. Plantation workers are not afforded the benefits of governmentrun corporations (much like immigrant farm workers in the United States). According to one recent study of Malaysian laborers, plantation workers are severely impoverished, often lacking basic needs such as safe drinking water, food, shelter, and clothing. 22 Also largely unavailable are access to sanitation, healthcare, education, and transportation. Wages for plantation workers are far below standards when compared to workers in other sectors of the Malaysian economy. On average, a plantation worker makes RM 258 a month (RM 2.5 ϭ U.S. $1), while workers in other sectors make as much as RM 315, RM 480, RM 491, and RM 673. 23 
Whither Latex Gloves?
The idea behind "sustainable health" is that the health of the environment is a necessary foundation for human health.
24 Therefore, our understanding of health, and our systems for maintaining or regaining it, should not compromise basic ecosystem integrity. A crucial step in moving toward sustainable health includes giving attention to the global ecological reverberations of the modern healthcare industry. By exploring a specific example, we have tried to illustrate how the activities of our local hospital can be seen from a global ecological perspective. Concrete examples show that the environmental costs of healthcare are complex, far-reaching, and expensive, much more than usually noticed. Still, finding a clearer view of the global and ecological costs of our healthcare practices nevertheless makes the moral waters murkier than before. Seeking to align our own activities within the blurry boundaries of what is ecologically viable and sustainable, we will find ourselves confronted with a multitude of perplexing dilemmas.
Is there an inherent conflict between fairness (universal precautions for all people, through extensive and worldwide promotion of glove use) and environmental sustainability? While the world's production of rubber may be sustainable when viewed as an isolated case, we would do well to consider rubber use within the matrix of many real and competing human and ecological needs. The demand for rubber could conceivably conflict with other needs that cannot be met simultaneously with ever-increasing latex yields, for instance, with the need to grow more food to feed earth's rapidly increasing human population. Would the value of preventing infection by using rubber gloves seem any different when weighed, for instance, against the value of feeding people? What about when weighed against the value of saving other species from extinction?
Given what we know about the ecological and social costs of latex glove production and use, what can be said about current healthcare practices? How might we take the impacts of latex into account in our everyday work setting? When weighing the advantages and disadvantages of latex we must not ignore a direct and well-documented human health impact: certain people suffer from latex allergies, ranging from contact urticaria to systemic anaphylaxis. These allergies are caused by a hypersensitivity to latex, specifically, to the low weight molecular proteins of Hevea brasiliensis. Latex sensitivity is on the rise, with over 12% of healthcare workers experiencing one or more of the following symptoms: contact dermatitis, hives, rhinitis, bronGlobal Bioethics chospasm, or severe anaphylactic reactions. 25 Not only do healthcare workers suffer from latex allergies, patients seen by physicians wearing latex gloves are also at risk. An article in Anaesthesia reported on 5 young women who had had anaphylactic responses during surgery from health professionals wearing latex gloves during their surgical procedures. 26 Gloves are not the only problem: elastic bandages, bloodpressure cuffs, catheters, and adhesive tape also contain latex. Some 40,000 products contain latex with 300 of these items classified as medical devices.
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With an estimated 17 million people allergic to latex in the U.S. as of 1995, continuous exposure to latex items will only increase.
If we were to conclude that latex gloves carry a heavy social and ecological burden, we might want to explore other options, such as gloves made from different materials or gloving only one hand instead of two. Currently, several different types of gloves are used in medical settings, even though latex has been the glove of choice based on its low cost, ease of availability, and comfort. Latex gloves tend to be more flexible and durable than synthetic gloves and provide a better barrier to infection since they have the ability to reseal themselves after being punctured.
Other options are gloves made from either vinyl or ethylene copolymer, each of which will undoubtedly present their own set of issues. The starting materials for vinyl or PVC (polyvinyl chloride) gloves, for instance, are crude oil, natural gas, and sodium chloride. These gloves present a set of resource availability concerns, and raise questions about environmental impacts associated with the petroleum and natural gas industries. Vinyl gloves produce hydrochloric acid and toxic byproducts when incinerated, further adding to a separate list of impacts. Another disappointing characteristic is that synthetic gloves are far more permeable than latex, and therefore not as effective at preventing infection. 28 Another possibility, of course, is that hospitals phase out glove use altogether. Hand washing is, as a matter of fact, still considered the single most effective measure for controlling the spread of infection in healthcare settings -more effective, if done properly, than wearing gloves. However, studies have suggested that worker compliance with proper hand-washing techniques is questionable. 29 Since gloves provide protection from contact with infectious bodily fluids, particularly for healthcare workers with cuts or sores on their hands, it may be that gloves are worth their ecological cost in an era of HIV and hepatitis infection.
Principles for Consideration
As a conclusion to this exercise, we have sketched out several principles, some general and some quite specific, for consideration. These principles could guide thinking about sustainable healthcare practices.
1) Information about global impacts
is ethically relevant to the conscientious practice of medicine since medicine has as its aim the health of humans. 2) Healthcare practices should be sustainable over the next several centuries. We must view the goals and evolution of healthcare services in a longer time frame. 3) More research energy should be directed at understanding the impacts of medicine on the environment and to developing creative alternatives to ecologically costly practices. 4) The day to day practice of medicine needs to incorporate an eco-
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logical concern through careful attention to resource conservation and waste reduction. 5) Hand washing (with nontoxic, biodegradable cleaners, recycled water, and solar or windgenerated water heating) should be strongly preferred to glove use. 6) Synthetic gloves are not an acceptable alternative because of their reliance upon petroleum. 7 ) The use of thicker, reuseable gloves should be explored. We will need to know whether the ecological costs of cleaning the gloves would be less than that of extracting and using new raw materials. We should also explore the possibility of recycling products made with latex. 8) The use of packaging for gloves and other healthcare products must be minimized. Some packaging is necessary; it should be made from recycled and recyclable materials and should be reused as many times as possible. The use of packaging for advertising purposes should be discouraged since this may encourage superfluous use of materials. 9) Prices for gloves should be higher, to more adequately reflect their true costs. The new margin of profit should be sent to the country where the latex originated to compensate for ecological damage and to contribute to social equity. 10) Careful assessment should be made of any and all public health gains from wearing latex gloves. In particular, suppose the dying patient were a partisan of the deep ecology philosophy of the Norwegian philosopher Arne Naess. 2 Would this dying patient then feel some added pressure to opt for voluntary active euthanasia? In fact, does deep ecology implicitly encourage the notion that the terminally ill should quit life early in order to conserve medical and other valuable resources in a world as overpopulated by humans as ours? And would the adoption of a global environmental ethic such as deep ecology diminish or reinforce the autonomy of the dying patient?
In pursuing these issues, I am going to focus on conflicts between the scope of traditional anthropocentric medical ethics and global ecocentric environmental ethics. My thesis is that in its noble effort to upgrade the value of nonhuman animal and plant life and to redirect our moral attention to caring for the broader biotic community, deep ecology in effect downgrades the value of human individuals living now. This is particularly so for those who are aged, chronically sick, and terminally ill. To be sure, I will raise questions about what I call the tendency toward "environmental paternalism." I will argue that we should be cautious of importing global environmental ethical theories into our healthcare ethics precisely because these environmental theories, often with the best intentions, may undermine respect for individual human life.
My plan of inquiry is threefold. First, I will introduce the case study of Mildred Vanderwall, a terminally ill patient. This case will illustrate some possible moral stresses and conflicts experienced by patients newly diagnosed with Alzheimer's disease and flirting with suicide. Second, I will explicate and critically discuss some of the leading concepts and principles associated with Naess's deep ecology program. I will suggest how this program, should it become influential in society, might affect the attitudes and medical choices of caregivers and terminally ill patients. Last, I will extrapolate from this case to explore some of the larger implications of the deep ecology ethic for healthcare ethics generally. Admittedly, it is bold to imagine that physicians or patients will become deep ecologists or environmental partisans any time soon. Even so, by exploring the cross currents of environmental ethics and healthcare ethics, this essay reveals some of the particulars of their uneasy marriage.
The Case of Mildred Vanderwall
Mildred Vanderwall, age 61, was recently diagnosed with Alzheimer's disease. She is in the early stages and may live for 8 to 10 years before Alzheimer's takes her life.
An accomplished symphony musician and a divorced mother of three adult children, Mildred's failing memory led her to resign her violinist position two months ago with the Cleveland Symphony Orchestra. She took early retirement, declining a European tour that was to have begun later in the year.
Just last month, Mildred was informed by her personal physician, Dr. Stanley Rosenbaum, of the inevitable course of Alzheimer's. She intends to live independently as long as she can. As her powers slip, she intends to move into a nursing care facility. She is frightened by the hopelessness of her diagnosis, a diagnosis currently shared by four million Americans nationwide. 3 Yet she has vowed not to be a burden to her adult children. The thought of suicide has entered her head.
Mildred learns that there is no single test for Alzheimer's. She learns that it is diagnosed by ruling out all other likely diseases. She also learns that there is no cure, and that only one drug, Tacrine, is FDA-approved specifically for Alzheimer's. She discovers that Tacrine slows somewhat the onslaught of the debilitating symptoms. Mildred tries to comprehend that she will in time become a total stranger to herself -she will experience a total loss of her core identity, her sense of being human in the world.
This unalterable fact depresses her. The option of suicide never completely fades even though she is being treated with the antidepressant Zoloft. She is also currently in individual counseling biweekly with a geriatric psychotherapist.
Fundamentally, Mildred Vanderwall believes in God; she is a practicing Lutheran. Though she has flirted with thoughts of suicide, four months have now passed since Mildred received Global Bioethics her Alzheimer's diagnosis. Following a personal visit by her pastor, Reverend Turner, she now feels opposed to both voluntary active euthanasia and physician-assisted suicide. She feels this would be for her a cowardly and sinful way out. (Her rejection of physicianassisted suicide also conforms to current Lutheran church doctrine.) 4 
End-of-Life Decisions
In exploring some of the links between traditional medical ethics and environmental ethics, and with an eye toward anticipating some of the ethical implications of physician-assisted suicide for the terminally ill (an option just reviewed and denied by the U.S. Supreme Court 5 ), I begin with three observations. First, Mildred's opposition to voluntary active euthanasia for the terminally ill is defensible on moral if not also on religious grounds. I will offer a brief sketch of this defense shortly and at least show that it cannot be easily dismissed.
Second, stock environmental ethics concerns about the global impact of human overpopulation, or worries about depleting limited medical or other resources resulting from longterm care of Alzheimer's patients like Mildred, challenge but do not defeat moral resistance to voluntary active euthanasia.
Third, one of the primary benefits to discussions of medical ethics derived from environmental ethics is that the latter's broader, global concerns invite us to weigh more carefully several significant metaphysical questions that are seldom introduced by medical ethics investigations alone. These grand questions include: 
A Metaphysical Mind-Shift
Arne Naess and his leading American disciples, Bill Devall and George Sessions, have sketched or hinted at tentative answers to these three questions.
In an effort to explicate the core ideas of the deep ecology mindset, let us turn to their theses. For example, in answer to (1), Where does humanity fit into the general scheme of things?, their doctrine of biocentric equality asserts that humanity is not privileged: people are only a part of nature.
6 Humanity has no greater or lesser inherent value as a life form than any other living thing. 7 In answer to (2), What, if any, moral obligations to end their lives do the infirm or dying elderly owe to future, unborn generations?, the deep ecology view suggests that the infirm elderly and dying may owe to future generations of humans (and other nonhuman life forms too) the moral duty not to linger when the quality of their lives is profoundly reduced by the ravages of disease. Why? Because to prolong human life when that life is not capable any longer of reaching its speciesdefined potential -due to disease or decrepitude -contradicts the deep ecology ideal of the mature "ecological self," a self that all must strive to attain. As Devall and Sessions clarify, in deep ecology "the sense of self requires a further maturity and growth, an identification which goes beyond humanity to include the nonhuman world" and our impact as humans on that world. 8 That is, one must think beyond one's own selfish needs in the present to the needs of nonhumans and other life forms and what is best for the posterity of the earth in the long run. This constitutes a radical new vantage point from which to experience oneself in relation to other beings and to nature. If adopted by healthcare professionals, this perspective also implies that those nurturing the dying need to rethink whether their support and resources might be better spent nurturing the larger, equally valuable biotic community. No doubt to some this sort of question smacks of inhumane, environmental hubris. But to others it marks a long overdue correction in the resetting of global healthcare priorities. For example, is it not much more fiscally and environmentally prudent to encourage physician-assisted suicide for the dying rather than to encourage the dying to hang on in their usual misery or reduced quality of life?
For reasons to be explored below, I personally remain skeptical of the therapeutic implications of deep ecology for the humane practice of medicine.
Finally, in answer to (3), What moral considerations do humans owe to nonhuman life?, it follows from Naess's deep ecology framework that the moral duties that humans owe to nonhumans may at times be equivalent in moral force to those duties that humans customarily owe only to each other. To elaborate:
Biocentric equality is intimately related to all-inclusive self-realization in the sense that if we harm the rest of Nature then we are harming ourselves. There are no boundaries and everything is interrelated. But insofar as we perceive things as individual organisms or entities, the insight draws us to respect all human and non-human individuals in their own right as parts of the whole without feeling the need to set up hierarchies of species with humans on top. 9 To further summarize, Naess's deep ecology "eco-sophy" (as he dubs it) declares that human communities will live in cooperation with nature provided that at least two conditions are met: (1) each person's self-identification with nature is regularly practiced as a set of personal habits; and (2) the biocentric equality of all living things is accepted as a moral starting point. Again, self-realization means that each individual's spiritual growth must transcend the isolated, competitive human ego, maturing to experience the oneness and harmony of the entire biotic community. Relatedly, biocentric egalitarianism means that all living things, including humans, plants, animals, and even rivers, mountains, and ecosystems, are of equal moral worth, of equal intrinsic value. The revolutionary ethical credo is that humans are not above or outside of nature. Nor should humans continue to view themselves in such a pre-Darwinian, ignorant way. 10 Moreover, no account of the deep ecology philosophy would be complete without mention of Naess's formula for right living:
"Rich life, simple means." In a 1995 essay Naess states that this aphorism "suggests for medical bioethics a strengthening of preventive medicine, and a reduced reliance on technologically advanced treatmentsespecially if they require large investments of resources and energy." He concludes, "Medical bioethics can learn from ecological bioethics the need for a moral vision that can reorder its priorities."
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Respect for Human Life
Let us return to the case of Mildred Vanderwall. We recall her eventual opposition to voluntary active euthanasia, especially following her discussion with her pastor. At least two sturdy arguments can be marshaled in sup-port of Mildred's rejection of voluntary active euthanasia. The first is the secular respect for human life argument. The second is the theological sanctity of human life argument. Although Mildred adheres to the theological version especially, each has deep roots in our Western ethical heritage.
The secular version of the respect for human life argument says that human life has moral worth in and of itself. Why? Precisely because human life is the highest known form of life. 12 Furthermore, human life is asserted to have a basic dignity, intelligence, and autonomy setting it apart from all other creatures. Therefore, to willfully destroy human life -except possibly in selfdefense or to prevent an even greater evil -is wrong. But voluntary active euthanasia willfully destroys a human life. Therefore, it is wrong. On this particular argument, the act of killing a person is not wrong because it produces a social disutility like, say, removing a gainfully employed citizen from the tax rolls. Rather, it is wrong because human life is inherently valuable, irrespective of what people can or cannot contribute to their society.
What about the theological sanctity of human life argument, which also condemns voluntary active euthanasia? A standard version of this argument arises from the notion that human life is a gift from God. For example, Aquinas writes, "it belongs to God alone to pronounce sentence of death or life. . ." 13 We are, in effect, trustees of this unique life. According to this argument, then, human life is a divinelike, special gift. Therefore, to willfully end one's own life via active euthanasia offends God. Indeed, such human ingratitude is morally repugnant and sinful. It falls far short of God's moral law as expressed in the Old and New Testaments.
Of course, some philosophers would dismiss this and similar theological arguments. For one thing, they demand a compelling proof for the existence of a purposive, caring God of the sort this argument requires. However, it deserves repeating that this is a theological argument, not a philosophical one. Hence, as Tom Beauchamp has pointed out, if theology provides reasons that are valid independently of philosophy, as a variety of religious traditions have insisted (for example, revealed truths, miracles, prophecies, etc.), then philosophical objections to such arguments are far from fatal.
14 For this reason, Mildred Vanderwall's religious objections to voluntary active euthanasia cannot be discounted. She has a fair point if one grants that there may indeed exist theological, revealed truths in our universe.
Yet how different these two arguments look -the secular respect for human life argument and the theological sanctity of human life argumentwhen weighed against the implied force of Naess's deep ecology program. As I will show, deep ecology tends to undermine these arguments.
Take, for example, two related claims. The first claim is that longterm care of doomed Alzheimer's patients is morally questionable because it squanders valuable and limited medical and other resources. These resources could be more usefully pressed into the service of the biotic community elsewhere. For example, according to one study, Mildred and her family will incur individual expenses exceeding $213,000 during the usual 4 years between diagnosis and death from Alzheimer's. 15 The second claim is that long-term care of doomed Alzheimer's patients is morally questionable because in the wake of global human overpopulation, the dying aged are too great a burden on the entire ecosystem -fellow humans, other living things, the whole planet.
Global Bioethics
So on this account not only is there nothing wrong morally with voluntary active euthanasia for those who are terminally ill should a patient like Mildred elect it. What's more, there may be a prima facie duty to quit life in such terminally ill circumstances based on global environmental considerations such as air, land, and water pollution; deforestation; ozone depletion; global warming; loss of biodiversity. That is, most of this environmental destruction and biological impoverishment identifies the swelling human population as a major cause of these ecological ills. 16 To be sure, the balancing and regulation of human populations, human goods and services, and their global impact ultimately involve questions of individual human worth and distributive justice. For example, should we redistribute our healthcare resources away from those who are hopelessly ill and toward those who are healthy, those who are recovering, and the young?
Deep Ecology and Healthcare Ethics
To briefly explore the force of this last query, consider that deep ecologists (as opposed to shallow, strictly humancentered ecologists, in Naess's language) assert that our dominant Western world view is responsible for much of the world's current environmental degradation. Therefore, we need an alternative world view to the flawed Judeo-Christian or capitalist-dominated perspective held by most medical practitioners in the richer, first world nations. Part of the alternative world view of deep ecology is borrowed from Eastern philosophies like Hinduism, Buddhism, and Taoism. 17 These are oriental religious traditions that tend to see humans as fully integrated into nature rather than dominating nature (as in the typically Western schema).
Another part of deep ecology's alternative world view is taken from the pages of evolutionary biology and scientific ecology: namely, the notion that all life forms function as an interdependent holistic web, no part of which is completely isolated from any other.
In this section, I shall show how deep ecology's alternative world view, coupled with a pair of its central platform principles, pushes terminally ill patients in the direction of physician-assisted suicide. First, it will be instructive to examine some consequentialist arguments associated with human overpopulation and the quality of life. Second, it will be useful to anticipate how Naess and his disciples line up on Peter Singer's charge of speciesism. Third, there is the matter of how humans relate to nature and to God. Let us take each in turn.
Consequentialist Calculations
Naess and Sessions have articulated a platform of eight "eco-philosophical" principles as both a summary and a decidedly pacifistic call to arms. These eight principles are designed to provide a core platform around which the eclectic deep ecology movement can be deployed worldwide by local and regional activists, who sometimes call themselves "eco-warriors." 18 With an eye to the moral endorsement or condemnation of voluntary active euthanasia for Alzheimer's or other terminal patients, only two of these eight principles will be investigated here: 4 For discussion's sake, let us suppose these two aforementioned principles, the population reduction principle and the life quality principle, to be valid. Let us further suppose them to be influential in the current national debate over voluntary active euthanasia, specifically physician-assisted suicide. I would like to indicate the likely impact of these two principles on public policies and private morality in caring for the terminally ill.
Like many areas of debate in environmental law and public policy, these two principles are easily adapted to consequentialist (or results-based) reasoning. For example, the population reduction principle tacitly alludes to the fact that in less than 60 years our human population is projected to almost double, going from 5.7 billion today to perhaps 10 billion by the year 2050. 22 When one considers that in George Washington's day, the human population worldwide was no more than one billion, we are bracing for a projected tenfold increase in approximately 275 years.
Yet Garrett Hardin has compared the richer first world countries, with their relatively stable native populations, to a potentially overcrowded lifeboat. This lifeboat will soon be swamped by a populous wave of poor and hungry third world immigrants trying desperately to climb aboard or hang on at any cost. 23 Therefore, for the prosperous first world peoples to avoid being swamped, it would be prudent for the richer nations not to rescue these bedraggled poorer peoples (who outnumber the richer nations more than 4 to 1 worldwide). But Hardin's allegedly heartless utilitarian recommendation to halt food aid has drawn criticism from a variety of quarters, including some deep ecologists. Instead, the deep ecologists tend to promote appropriate technology transfer and birth control education in order to reduce these levels of human overcrowding, malnutrition, famine, and pain. Hardin's position is generally resisted by deep ecologists. He tends to downplay that for the poor, having children can be more boon than burden to a struggling family: children potentially represent more hands on deck who can help the parents survive into old age.
Nonetheless, the related life quality principle almost certainly invites a consequentialist argument favoring a prima facie duty for the terminally ill to seek a form of voluntary active euthanasia. Again, this life quality principle asserts that the quality of human life must be our chief moral concern, not the mere quantity. Moreover, this principle is compatible with a cost-benefit perspective according to which prolonging a nonproductive human life unjustly drains limited medical and other resources. 24 This last claim may be asserted even though, ironically, the whole notion of what a life worth living is defies any precise definition by strictly quantitative methods of assessment.
Daniel Callahan, for one, has suggested that a human life may be said to have reached its fair limit in the aging process when the individual has had the opportunity to experience a significant portion of those life goals meaningful to him or her over a maturing span of time. 25 In addition, Alan During has suggested that those in "over-developed" first world nations need to drastically reduce their materialistic cravings in what he characterizes as the West's burgeoning auto, meat, and mall-shopping culture, a culture that is gradually seducing many people in the developing nations. If we cannot, we will over-consume to the point of permanently harming both human communities and the health and welfare of the planet. 26 Finally, Arne Naess's emphasis on "rich life, simple means" is a tacit plea for the simpler, more diverse pleasures of life, pleasures that provide a higher quality of life over merely quantitative, materialistic measures. 27 
Speciesism Revisited
So how should humans regard themselves in relation to other species and the planet? Environmentalists tend to argue that human beings currently have the biggest negative impact on the health, stability, and biodiversity of the planet. 28 As we have seen, partly in response to this fact, Naess extends the scope of our moral concern to nonhuman life too. This is particularly so if one grants, as some environmental philosophers besides Naess have suggested, that the degree of intrinsic worth ascribable to other living things could either be equal to that of humans (a position sometimes called "radical biotic egalitarianism" and associated with, among others, the physician Albert Schweitzer). Or, almost as startling, the related claim that other living things could have degrees of intrinsic worth either because they too are sentient creatures (Peter Singer's view); or because they too have a recognizable biological destiny to fulfill (Tom Regan's view). 29 In either case, the result is that our earlier secular respect for human life argument -just because it assumes that human life alone has intrinsic worth -faces the charge of speciesism. Naess would certainly back this charge.
Recall that speciesism is said to be a form of prejudice roughly analogous to racism. But in this instance it is applied to other species who are dubbed "inferior" to humans simply because they are not human. Space does not permit a detailed reply to this charge. However, in my view the analogy of speciesism to racism is weak. It downplays the fact that humans decidedly do have unique qualities unmatched by other animals. For example, the capacity to write, compute, create works of art, and pursue scientific investigations cannot be ignored. Indeed, Singer, Naess, and others come close to obscuring the evidence of just how sui generis man the tool maker, artist, and philosopher really is.
Humanity, Nature, and God
As for the earlier theological sanctity of life argument that casts humans as the favorite and privileged creature of God, some environmental philosophers, including Naess, would invite us to recast our image of God in such a way that God has a providential concern for all creatures. On that modified religious view, man is not special in the eyes of God. But if so, the theological sanctity of human life argument favored by Mildred Vanderwall is open to the charge of metaphysical provincialism. That is, its anthropocentric starting point is questionable. Relatedly, its moral scope is arguably too narrow. Not only would this be Naess's view, as we have seen, but it would be a view more congenial to virtually all ecocentrically inclined philosophers, including land ethic conservationist Aldo Leopold and ecofeminist Marti Kheel as well. 30 Is this expanded ecocentric interpretation of man's place in God's creation fatal to Mildred's theological stance? It may be challenging but it is decidedly not fatal. For one thing, in Mildred's view and in other standard Judeo-Christian interpretations of Genesis 1:16-18, the uniqueness of humans stems from their being created in the likeness of God. Whatever intellectual or psychological traits humans may possess are awarded to the human species by God's grace and authority. Theologically, this paved the way to the early modern view that humans alone have a soul (as Descartes declared in the seventeenth century, to the dismay of subsequent generations of pet owners everywhere). 31 It also means that humans accept binding moral responsibility in God's moral covenant in a manner that no other creature does. So humans are still preeminent among God's creatures. Nor do they need to cast themselves exclusively in a dominating role over other life forms, as medieval clerics like Saint Francis of Assisi realized. Indeed, from the theistic perspective, humans can express their sincere love of God by being attentive stewards to the birds and to all living creatures in God's world (Genesis 2:15). 32 Hence, both the secular respect for human life argument and the theological sanctity of human life argument, though different in character and origin, continue to prove their resilience against the twin charges of speciesism and metaphysical provincialism. Neither is crushed by the new environmental ethics juggernaut.
Preliminary Conclusion
As attested by the opening quotation of this essay, over two millennia ago the Hippocratic physicians pondered how environmental elements like the changing seasons, waters, winds, and soils influenced the health and stability of each person. Today humankind dares to ponder the reverse side of that causal equation. Namely, how does our allocation of medical therapies and resources in the care of our sick and injured, young or old -and indeed, how does our way of life in human communities generally -affect the health and stability of the environment? Wrestling with these global bioethical questions, I submit, can only encourage a more comprehensive approach to the future direction of medical care.
To this end, in Part II of this essay, I seek to uncover the more opaque implications of the deep ecology framework as applied especially to the sick and dying. I will demonstrate that, overall, unanswered momentous ques-tions and conflicting moral duties abound.
Notes
